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£Q «té 2\ LlíQfNG GIÁC 

✓ Van ¿te 1: PHl/dNG TRÍNH LÜdNG GIÁC 

A. PHU’dNG PHÁP GIÁI 


1. Phiío'ng trinh liíóng giác coi bán 

cosx = cosa <=> x = +a + k2 n 
x = a + k27t 

sinx = sina <=> 

_x = K-a + k27t 
tanx = tana <=> x = a + kn 

cotx = cota <=> x = a + kit (vdi k e Z) 

2. Phiío'ng trinh bác hai dói vdi mot hám so" liídng giác 

asin”x + bsinx + c = 0. Bat t = sinx, 111 < 1 

2 I I 

acos“x + bcosx + c = 0. Bat t = cosx, 111 < 1 
atan”x + btanx + c = 0. Bat t = tanx 
acot x + bcotx + c = 0. Bat t = cotx 

3. Phiío'ng trinh bác nhát doi vdi sinx, cosx 

asinx + bcosx = c (*) 

Biéu kién có nghiém: a + b" > c 


Cách 1: Chia hai ve cho \/a 2 + b“ ± 0 


(*)«- 


Do 


í 


a 2 + b 2 


: sinx + 


í 


a 2 + b 2 


: COSX = 


í 


a 2 + b 2 


f a > 


f b ) 

v Va 2 + b 2 ) 

+ 

v yja 2 + b 2 y 


= 1 


Nén có thé dat , _ 

4 ^? 


= cosa, 


i 


a 2 + b 2 


- = sma 


Khi dó: 

(*) <=> sinxcosa + sinacosx = 


i 


a 1 + tr 


: <=> sin(x + a) = 


\ja 2 + b 2 


Cách 2: Chia hai ve cho a (giá sd a ^ 0) 

... . b c 

(*) <=> sinx + — cosx = — 


a 


a 


b , . . ^ t ■ sin a c 

Bat — = tana. Khi do: (*) <=> sinx H-cosx = — 

a cosa a 
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c . , , c 

sinx cosa + sina cosx = — cosa <=> sin(x + a) = — cosa 
a a 

• Cúch 3: Dat án so phu. 

- Xét x = (2k + 1 )ti vdi (k e Z) có la nghiém 0 

- Xét x * (2k +1 )ti vdi (k e Z) 

Dát t = tan — 

2 

2t 1 —t 2 

Khi dé: (*) <=> a-— + b-— = c <=> (b + c)t 2 - 2at + c - b = 0 

1 + t 2 1 + t 2 

4. Phiídng trinh doi xtíng: a(sinx + cosx) + bsinxcosx + c = 0 

Ti 


Dát t = sinx + cosx = %/2 eos | x- 

l 4 

Diéu kién 111 < \¡2 


t 2 -l 


Khi dé: t = 1 + 2sinxcosx => sinxcosx = 

2 

Thay váo phiídng trinh ta diídc phiídng trinh dai so theo t. 

• Chú y: a(sinx - cosx) + bsinxcosx + c = 0 
Dat t = sinx - cosx (vdi |t| < \¡2 ) 

5. Phiídng trinh dang cap bác 2 doi vdi sinx, cosx 

asin"x + bsinxcosx + ecos x = 0 

Ti 

- Xét cosx = 0ox=- + to(ke Z) có la nghiém khong? 

y. 2 

- Xét cosx ^ 0. Chia 2 ve cho cos"x ta thu diídc phiídng trinh bác 2 theo tanx. 

• Chú y: Néu la phiídng tñnh dang cap bác k doi vdi sinx, cosx thi ta xét cosx = 0 
va xét cosx ^ 0 chia 2 ve cha phiídng trinh cho cos k x va ta thu diídc mót 
phiídng trinh bác k theo tanx. 


B. DE THI 


Bai 1: DAI HOC KHOI A NÁM 2011 


, . , l + sin2x + cos2x <— . . . 

Cnai phiídng trinh: ---= s¡2 sinx.sin2x . 

l + cot“x 


Giái 


Diéu kién: sinx ^ 0. Khi dó: 

l + sin2x + cos2x 
(!)<=>- 


1 


sinx.(^2sinxcosxj 


sin 2 x 
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<=> sin 2 x(l + sin2x + cos2x) -2^2 sin 2 x.cosx 

<=> 1 + sin 2x +eos 2x = 2>/2 cosx (vi sinx ^0) 
<=> 2cos 2 x + 2sinxcosx-2^cosx = 0 
<=> cosx = Ovcosx + sinx = y¡2 


<=> cosx = 0 vsin 


x + — 
4 


V 


= 1 


71 Tí 9 v 

<=> x = — + k7tvx = — + k2?t (k e Z) (Thoa diéukién sinx 0). 
2 4 


71 71 

Vay nghiém cua (1) la x = — + k7t v x = — + k2rt (k e Z). 

Bái 2: BAI HOC KHOI B NÁM 2011 
Giái phiíOng trinh: sin 2x eos x +sinx cosx = eos 2x + sinx + cosx 

Giái 

sin 2x eos x + sin x eos x = eos 2x + sin x + eos x 
<=> 2sinx.cos“x + sinx.cosx = 2cos“x - 1 + sinx + cosx 
<=> sinx.cosx(2cosx + 1) = cosx(2cosx + 1) + sinx - 1 
<=> cosx (2cosx + l)(sinx - 1) = sinx - 1 
<=> sinx -1=0 hoac cosx (2cosx + 1) = 1 
<=> sinx = 1 hoac 2cos"x + cosx -1=0 

<=> sinx = 1 hoac cosx = -1 hoac cosx = — 

2 


7T 7t 

<=> x = —hk27t hoac x = 7t + k27T; hoácx = + — + k2rt 
2 '3 

7X 71 271 

<=> x = —l-k27t hoac x = — + k — (k eZ) 

2 '33 

Bái 3: BAI HOC KHOI B NÁM 2011 

, v , sin2x + 2cosx-sinx-1 

Giai phifOng trinh: -¡=-= 0 


tanx 


■S 


Giái 


sin 2x + 2 eos x - sin x -1 


= 0. Biéu kién: tanx ^ —\f?> va cosx ^ 0. 


tanx + \¡7> 

<=> sin2x + 2cosx-sinx-l = 0 <=> 2sinxcosx + 2cosx-(sinx + l) = 0 
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2cosx(sinx + l)-(sinx + l) = 0 <=> (sinx + l)(2cosx-l) = 0 

sinx = -1 (Loai vi khi dó cosx = 0) 

1 <=> x = ± — + k2rc (k eZ). 

cosx = — 3 

2 


v . n 

So vdi diéu kién ta dude nghiém cua phiídng trinh la x = — + k27t (k eZ). 

Bái 4: CAO BANG KHOI A, B, D NÁM 2011 
Giai phiídng trinh: cos4x + 12sin”x -1=0. 

Giái 

cos4x + 12sin 2 x - 1 = 0 <=> 2cos 2 2x - 1 + 6(1 - cos2x) -1 = 0 
<=> cos"2x - 3cos2x + 2 = 0 <=> cos2x = 1 hay cos2x = 2 (loai) 

<=> 2x = k2;i <=> x = kit (k 6 Z). 


Bái 5: BAI HOC KHOI A NÁM 2010 


(1 + sin x + eos 2x) sin 

n i nluyclmt tfinVi • 

( 

X + - 

l 4y 

! 1 

vjiai pilUVJllg, 11 11111. — = W¡5A 

1 + tan x x/2 


Giái 


Diéu kién: cosx ^ 0 va tanx 4 - I 
Vdi diéu kién tren, phiídng trinh da cho tiídng diídng: 
(1 + sin x + cos2x).(sinx + cosx) 


(1 + sinx + cos2x).(sinx + cosx) 

<=> -cosx = cosx 

sinx + cosx 

<=> 1 + sinx + cos2x = 1 <=> sinx + cos2x = 0 


2 

<=>2sin x-sinx -1 = 0 <=> sinx = l(loai) hay sinx 
71 771 

<=> x =-hk27thay x=-hk27i(keZ) 

6 6 

Bái 6: BAI HOC KHOI B NÁM 2010 _ 

Giái phiídng trinh (sin 2x + eos 2x) cosx + 2cos2x - sin x = 0 

Giái 

Phiídng tñnh da cho tiídng diídng: 

(2sinxcosx + cos2x)cosx + 2cos2x - sinx = 0 
<=> cos2x (cosx + 2) + sinx (2cos~x - 1) = 0 
<=> cos2x (cosx + 2) + sinx.cos2x = 0 
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<=> cos2x (cosx + sinx + 2) = 0 
eos 2x = 0 

cosx + sinx + 2 = 0 (vn) 


<=> 2x= — + k n (ke Z) <=> x = — + k — (ke Z). 
2 4 2 


Bái 7: DAI HOC KHOI D NÁM 2010 


Giái phiídng trinh sin 2x — eos 2x + 3 sin x — eos x — 1 = 0 


Giái 

Phiídng trinh da cho tiídng diídng: 

O 

2 sinx cosx -1 +2 sin' x +3 sinx - cosx -1 =0 
2 

<=> cosx(2sinx-l) + 2sin~ x + 3sinx-2 = 0 
<=> eosx(2sinx —1) + (2sinx -l)(sinx +2) = 0 
<=> (2 sin x - l)(cos x + sin x + 2) = 0 


<=> 


1 

sinx = — 
2 


<=> 


eos x + sin x = -2 (VN) 

Bái 8: CAO BANG KHOI A, B, D NÁM 2010 


X = — + k27T 
6 


x = — + k2rc 
6 


(k e Z). 


5x 3x 

Giái phiídng trinh 4eos — c °s— + 2(8sinx -1)cosx = 5 . 


Giái 

Phiídng trinh da cho tiídng diídng: 

2(cos 4x + eos x) +16 sin x eos x — 2 eos x = 5 

<=> 2cos4x + 8sin2x = 5 <=> 2-4sin“ 2x + 8sin2x =5 

2 3 1 

<=> 4sin”2x - 8sin2x + 3 = 0 <=> sin2x = — (loai) hay sin2x = — 

2 2 

_ 7t 5 71 

<=> 2x = —+ k2;t hay 2x =-bk27t 

6 6 

<=> x = — + krc hay x = — + kit (ke Z). 

12 12 

Bái 9: BAI HOC KHOI A NÁM 2009 


Giái phiídng trinh: 


(1-2 sinx) cosx 
(l + 2sinx)(l-sinx) 


= x/3. 
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Giái 


Diéu kién: sinx ^ 1 va sinx ^ — (*) 

2 

Vdi diéu kién tren, phiídng trinh da cho tiídng diídng: 
(1 - 2sinx)cosx = %/3(l + 2sinx)(l-sinx) 

eos x — \j% sin x = sin 2x + -73 eos 2x 


<=> eos 


X + — | = eos 

V 3 


2x- — 

6 


7t , _ , 7Z ,2 TC .. ^, 

x = — + k2;t hoac x =-h k— (k e Z) 

2 ' 18 3 

x tc 2tc 

Két hdp (*), ta dude nghiém: x =-hk — (keZ) 

18 3 

Bái 10: DAI HOC KHOI B NÁM 2009 


Giái phiídng trinh: sinx + cosxsin2x + \¡3 cos3x = 2 1 cos4x + sin 3 x j 


Giái 

Phiídng trinh da cho tiídng diídng: 

(1 - 2sin 2 x)sinx + cosxsin2x + ^cos3x = 2cos4x 
<=> sinxcos2x + cosxsin2x + s¡3 cos3x =2cos4x 


<=> sin3x + \ 3 cos3x = 2cos4x eos 


3x-| = cos4x 

v 6, 


<=> 4x = 3x -— + k2ir hoac 4x = -3x + — + k2n (k e Z) 

6 6 

Váy: x = + k27t; x = — + k— (keZ) . 

6 42 7 v ’ 

Bái 11: DAI HOC KHOI D NÁM 2009 


Giái phiídng trinh: %/3 cos5x-2sin3xcos2x - sinx = 0 


Giái 

Phiídng trinh da cho tiídng diídng: 

y¡3 eos 5x - (sin 5x + sin x) — sin x = 0 

v3 . 1 . . ' 

<=> —cos5x—sin5x = sinx <=> sin 

2 2 


-5x = sin x 

v3 


71 71 

<=> — -5x = x + k2it hay —-5x = it-x + k2;t (ke Z) 

Váy: x= —+ k- hay x = -- + k- (keZ) 

18 3 6 2 v ’ 
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Bái 12: CAO DÁNG KHOI A, B, D NÁM 2009 


Giái phuóng trinh (1 + 2sinx)“cosx = 1 + sinx + cosx 


Giái 

Phuóng trinh da cho tuóng duóng: 

(1 + 4sinx + 4sin”x)cosx = 1 + sinx + cosx 
cosx + 4sinxcosx + 4sin~xcosx = 1 + sinx + cosx 
1 + sinx = 0 hay 4sinxcosx = 1 

sinx = -1 hay sin2x = — 

2 

Tí Tí 5 k 

<=>x = - 1 - k27i hay x =-h k;t hay x =-h krr (vói k e Z) . 

2 12 12 

Bái 13: DAI HOC KHOI A NÁM 2008 


Giái phuóng trinh: 


1 


1 


sinx . ( 3 tt 

sin x- 

2 


= 4 sin 


7n 


-x 


Giái 

T ' ' f 37T 1 

Taco: sin x-=cosx 

l 2 J 

, í sin x ^ 0 

Diéu kién: < <=> sin2x ^ 0 

[cosx^O 

Vói diéu kién tren, phuóng trinh da cho tuóng duóng: 

1 1 . . ( n 

-+-= -4sin x + — 

sinx cosx V 4 

<=> (eosx + sin x) = — 2^2 (sinx + eosx)sin xeosx 
<=> (cosx + sin x)^l + %/2sin2xj = 0 


cosx + sinx = 0 

'O 1 <=5- 

sin2x = —= 

s/2 


tanx = -1 

sin2x =- 

2 


x =-b kn 

4 

x = -— + krt (k e Z) 
8 

x = — + kit 


Bái 14: DAI HOC KHOI B NÁM 2008 


Giái phuóng trinh: sin 3 x — \¡3 eos 3 x = sinxeos 2 x — sin 2 xeosx 


Giái 


sin 3 x — \¡3 eos 3 x = sin x. eos 2 x — ^¡3 sin 2 x. eos x (1) 
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Cách 1: Phiídng trinh da cho tiídng diídng: 

2 • 2 r 2 • 2 

sinx(cos~x —sin~x) + y3cosx(cos x—sin x) = 0 


/ 2 -2 
<=> eos x-sin x 


j(sinx + %/3 cosx) = 0 


cos2x = 0 
tanx = -\¡3 


<=> 


n kn 

x = —H- 

4 2 

x = - — + kn 
3 


(k e Z) 


rf Tí Tí Tí 

Nghiém cua phiídng trinh la: x = —+ k— va x = —— + k7i (keZ) 

Cách 2: • cosx = 0 khong phái la nghiém cüa phifdng trinh (1). 

• Chia hai vé cua phiídng trinh (1) cho eos x ta dude: 


tan 3 x — \¡3= tanx — \¡3 tan 3 x 


<=> (tanx + 


an' x -1) = 0 <=> 


tan x = \¡3 
tanx = ±1 




X =-h kTT 

3 

x = ±— + k;i 

4 


(keZ) 


Bái 15: DAI HOC KHOI D NÁM 2008 


Giái phiídng trinh: 2sinx(l + cos2x) + sin2x = 1 + 2cosx. 


Giái 

Phiídng trinh da cho tiídng diídng: 

4sinx.cos 2 x + sin2x - 1 - 2cosx = 0 
<=> 2cosx(2sinxcosx - 1) + (sin2x - 1) = 0 
<=> (sin2x - l)(2cosx + 1) = 0 


1 71 2tc 2 71 

<=>sin2x = lhaycosx = —— <=> x = ~ + kTthayx = —+ k27i hayx=-— + k27i (keZ) 


Bái 16: CAO DÁNG KHOI A, B, D NÁM 2008 


Giái phiídng trinh: sin 3x — %/3 eos 3x = 2 sin 2x. 


Giái 


Phiídng trinh da cho tiídng diídng: 


— sin 3x - —— eos 3x = sin 2x eos — sin 3x - sin — eos 3x = sin 2x 

2 2 3 3 


<=> sin| 3x-| = sin2x 

3, 
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3x — = 2x + k2n 
3 

71 

3x — = ;t — 2x + k2n 
3 


<=> 


X = —+ k27T 
3 

4n k2n 
x = — +- 

15 5 


(k e Z) 


Bái 17: DAI HOC KHOI A NÁM 2007 


• 9 • *2 2 

Giai phiídng trinh: (1 + sirTx)cosx + (1 + cos“x)sinx = 1 + sin2x 


Giái 


Phiídng trinh da cho tiídng diidng: 

2 

(sinx + cosx)(l + sinxcosx) = (sinx + cosx) 
<=> (sinx + cosx)(l - sinx)(l - cosx) = 0 

<=> x = —— + k7r, x = — + k2;r, x = k27i (k e Z). 
4 2 

Bái 18: DAI HOC KHOI B NÁM 2007 

Giai phiídng trinh: 2sin - 2x + sin7x - 1 = sinx. 

Giái 


Phiídng trinh da cho tiídng diidng vói: 

sin7x - sinx + 2sin”2x — 1 = 0 <íí> cos4x(2sin3x - 1) = 0 

• cos4x = 0 <=> x = — + — (keZ) 

8 4 V ' 

1 TI 2 TI 5tc 2 71 

• sin3x = — <^> x =-hk— hoác x =-hk— (k e Z). 

2 18 3 18 3 

Bái 19: DAI HOC KHOI D NÁM 2007 



r x x^l 2 

Giái phiídng trinh: 

sin — + cos— ■ \3 eos\ - 2 

v 2 2) 


Giái 


Phiídng trinh da cho tiídng diidng vói: 


1 + sinx + y/3 cosx = 2 <=> eos 
Bái 20: DAI HOC SÁI GÓN KHOI A NÁM 2007 


ti i 1 n , . 

x-= — <=>x = — + k 27 t, x = 

6 J 2 2 


: —— + k2n (k e Z) 


. 9 . 9 1 

( tcÁ (1 — sinx^l 

Giai phiídng trinh: 3tan 

x =2 


^ 2) V sin x y 


Giái 


Diéu kién: sinx ^ 0 

Vdi diéu kién tren, phiídng trinh da cho tiídng diidng: 

o 2 2 3 2 

3cot“x =-2 <=>—--1 = 0 

sinx sin - x sinx 
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1 


= 1 


smx 

1 


<=> x = — + k2n , (k e Z) 

-= —(vó nghiém) 

sin x 3 


Bái 21: DAI HOC SAI GON KHOI B NÁM 2007 


Giái phiídng trinh: 1 + sinx + cosx + tanx = 0 


Giái 


Phiídng trinh da cho tiídng diídng vói: 


1 + sinx + cosx + 


sinx 


= 0 (diéu kién: cosx ^ 0) 


cosx 


<=> (sinx + cosx) 


í 


1 + 


1 


y cosx 
sinx + cosx = 0 


= 0 


cosx = -1 




X = ;t + k27T 

Bái 22: CAO DÁNG XÁY DÜNG SO 2 NÁM 2007 


Giái phiídng trinh: cos 4 x - sin 4 x + cos4x = 0. 


Giái 


Phiídng trinh da cho tiídng diídng vói: 

cos 2 x - sin 2 x + 2 cos 2 2x -1=0 


<=> 2cos 2x + cos2x - 1 = 0 <=> 


cos2x = -1 

n 1 ° 
cos2x = — 

2 


x = — + kn 
2 

x = ± — + ktt 

6 


(k e Z) 


Bái 23: CAO DÁNG KY THUAT CAO THÁNG NÁM 2007 


• ? • 3 3 

Giai phiídng trinh: 2sin x + 4cos x = 3sinx. 


Giái 


Phiídng trinh da cho tiídng diídng vói: 

2sin 3 x + 4cos 3 x - 3sinx(sin 2 x + cos 2 x) = 0 
<=> sin x + 3sinxcos"x - 4cos x = 0 (1) 

Dé tháy cosx = 0 khóng phái la nghiém cüa (1) 

Do dó cosx ^ 0, ta chia hai vé cua (1) cho eos x, ta dude: 

(1) <=> tan 3 x + 3tanx - 4 = 0 <=> (tanx - l)(tan 2 x + tanx + 4) = 0 
<=> tanx = 1 (do tan”x + tanx + 4 > 0 vdi Vx) 

<=> x = — + ktr (keZ) 

4 
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Bái 24: BAI HOC KHOI A NÁM 2006 


21 

f Vi q i nnifrirwr tri n n • _ . 

^ eos 6 x + sin 6 x j - sin x eos x 

oidi piiuuiig, ti mil. — 

\/2 2sin\ 


Giái 


%/2 

Biéukién: sinx ^4— (1). 

2 


Vói diéu kién tren, phuóng trinh da cho tuóng duóng: 
<=> 2(cos s x + sin 6 x) - sinxcosx = 0 


«■ 2 


1-Asin”2x | —— sin2x = 0 


? 71 

<=> 3sin“ 2x + sin 2x — 4 = 0 <=> sin2x = 1 <=>x=— + k;t (k e Z). 

4 

v 5tc 

Bo diéu kién (1) nén: x =-l-2m7t. (me Z). 

4 


Bái 25: BAI HOC KHOI B NÁM 2006 



r x') 

Giái phiíóng trinh: cot x + sinx 

1 + tanxtan— =4 

v 2 ) 


Giái 

Biéu kién: sinx 0, cosx ^ 0, (1) 

Vói diéu kién trén, phuóng trinh da cho tiídng diíóng: 

x .x 

eos x eos — + sin x sin — 


cosx 

-b sin x 

sinx 


2 _2 

x 

eos x eos — 


= 4 


2 


cosx sinx , 1 , . „ I 

<^> -+-= 4 <=>-= 4 <=> sin2x = - 

sinx cosx sinxcosx 2 

tc 5k 

<=>x =-bk7thayx =-bkrc (keZ), thóaman(l) 

12 12 

Bái 26: BAI HOC KHOI B NÁM 2006 _ 

Giái phifóng trinh: cos3x + cos2x - cosx -1=0. 

Giái 


Phuóng trinh da cho tiídng diídng vói: 

O 

-2sin2x.sinx -2sin^ x = 0 
<=> sin x hay sin 2x + sin x = 0 
<=>sinx = 0hay 2cosx + l = 0 
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2tt 


<=>x = krt hayx = ±—+ k2;t 


(k e Z) 

Bái 27: DÉ DÜ BI 1 - DAI HOC KHOI A NÁM 2006 


2 “i - 3^/2 

Giái phiídng trinh: cos3x.cox 3 x - sin3x.sin 3 x = -— 1 —— 


Giái 

„ , „ , , . . . . ,.3 .3 3sinx-sin3x 

la co cong thiíc: sm3x = 3smx - 4sm x => sin~ x =--- 

„ . , 3 3 3cosx + cos3x 

va cos3x = 4cos x - 3cosx => eos x =- 


Tif dó phiídng tñnh da cho tiídng diídng vói phiídng trinh 

„ f 3cosx + cos3x^ . „ f 3sinx-sin3x^ 2 + 3\¡2 

cos3x - -sin3x - =-— 

1 4 J [ 4 J 8 

2 ~ . o - - _ . . 2 + 3\¡2 

<=> eos 3x + sin“ 3x + 3(cos 3x eos x - sin 3x sin x) =- 


, „ „ 2 + 3\¡2 . s¡2 , ti , n 

<=> l + 3cos4x =-<=>cos4x = — <^>x = ±— + k— (k< 

2 2 16 2 

Bái 28: BE DÜ BI 1 - DAI HOC KHOI B NÁM 2006 


Giái phiídng trinh: (2sin , x - l)tan 2 2x + 3(2cos 2 x - 1) = 0 


Giái 

Diéu kién cos2x ^ 0 

Vdi diéu kién tren, phiídng trinh da cho tiídng diídng: 

-cos2xtan 2 2x + 3cos2x = 0 <=> cos2x(tan 2 2x - 3) = 0 

cos2x = O(loai) _ rt jt 

' 3 <=>tan2x = ±v3 <=> x = ±— + k— fkeZ) 
tan - 2x - 3 = 0 6 2 

Bái 29: BE DÜ BI 1 - DAI HOC KHOI D NÁM 2006 


• 9 • 3 *3 *2 

Giai phiídng trinh: eos x + sin x + 2sin x = 1 


Giái 

Phiídng trinh da cho tiídng diídng vói: 

(sinx + cosx)(l - cosxsinx) - cos2x = 0 
<=> (sinx + cosx)(l - sinx. cosx - (cosx - sinx)) = 0 
<=> (sinx + cosx)(l - cosx)(l + sinx) = 0 

71 7X / \ 

<=> x = —— + k7tvx = k27tvx = -— + k27t, (keZ) 

Bái 30: DÉ DÜ BI 1 
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Giái 

Phiídng trinh da cho tiídng duWng vói: 

<=> 2(l-cosx)-^cos2x = 1 + 1 +eos 



<=> 2 - 2cosx - \¡3 cos2x = 2- sin2x 
<=> \¡3 cos2x - sin2x = -2cosx 


S „ i . „ 

<=> —cos2x—sm2x = -cosx eos 
2 2 



cos(ti-x) 



<=> sinx|cos2x + 2sin“ xj-cos2x = 0 
sin x(cos 2x +1 — eos 2x) — eos 2x = 0 

9 

<^> 2sin“ x 4- sinx — 1 = 0 
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Giái 

Diéu kién: cosx ^ 0 va sinx ^ 0 

Vói diéu kién tren, phiídng trinh da cho tiídng difdng: 

. 9-2 sin 2 x 1 2 ^ 3 , 

-cotx-3tan~ x =--- -tan x = 0<^>tan x = -I 


eos 2 x 


-71 


tanx 


tanx = -1 x =-h kit (k e Z) thóa diéu kién. 

4 


Bái 33: 


Giái phiídng trinh: 5sinx - 2 = 3(1 - sinx) tan x 


Giái 

Diéu kién cosx ^ 0 <=> sinx * ± 1 

Vói diéu kién trén, phiídng trinh da cho tiídng difdng: 

- • O -9/1 • \ sin2x 9/1 • \ sin 2 x 

5 sinx - 2 = 3(1 -sinx).--— = 3(1 - sinx)--— 

l-sin“x 


eos 2 x 


<=> (5sinx - 2) (1 + sinx) = 3sin x 

2 • ‘2 
<=> 5sinx + 5sin"x - 2 - 2sinx = 3sin x 


<=> 2sin"x + 3 sinx -2 = 0 


sinx = — (thóa mandk) 

2 <=> 


sinx = -2 (loa i) 


x = — + k2it 

6 

x = — + k2;t 

6 


(k e Z) 


Bái 34: 


Giái phiídng trinh (2cosx - 1) (2sinx + cosx) = sin2x - sinx. 


Giái 

Phiídng trinh da cho tiídng difdng vói: 

(2cosx - 1) (2sinx + cosx) = 2sinxcosx - sinx 
<=> (2cosx - 1) (2sinx + cosx) = sinx (2cosx - 1) 
<=> (2cosx - 1) (sinx + cosx) = 0 


1 

cosx = — 

2 <=> 

tanx = -1 

Bái 35: BE DÜ BI 1 


X = ± — + k27T 
3 

x = + k;t 

4 


(keZ) 


• 9 • *3 3 

Giai phifdng trinh: 4(sin x + eos x) = cosx + 3sinx. 


Giái 


cosx = 0 khong phái la nghiém cüa phiídng trinh nén ta chia 2 vé" cho eos x 
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Phiídng trinh da cho tiídng diídng vói: 

4tan 3 x + 4=1+ tan 2 x + 3tanx(l + tan 2 x) 

<=> tan 3 x - tan 2 x - 3tanx + 3 = 0 <=> (tanx - l)(tan 2 x - 3) = 0 


<=> tan x = 1 hay tan 2 x = 3 <=> tan x = I hay tan x = ±\ 


<=> x = -^ + k7t hay x = ±^ + kji (keZ) 

Bái 36: BE DÜ BI 1 


Giái phiídng trinh: 


—-^— = 2 \ 2 eos 


cosx sinx 


71 

X + — 

4 


Giái 


kTt 


Biéu kién cosxsinx ^ 0 <=> x ^ — (k e Z) 

2 ' 

Vói diéu kién tren, phiídng trinh da cho tiídng diídng: 

' 4 |< 


sin x - cosx 


= 2\¡2 


eos 


x + — cosxsinx 

V 4 J 




eos 


x + — = \¡2 eos 
V 4 


x H— sin2x 

V 4. 


<=>cos 


71 

x + — 1 = 0 hay sin2x = -1 


Tt 7t , 

X H-= — + kTt 

4 2 

2x = —— + k27t 

2 


x = — + kTt 
4 

x = + kTt 

4 


(k e Z) 


Bái 37: 


, , , , cos2x .9 1 . „ 

Giai phiídng trinh cotx - 1 =-h sin x —sin2x. 

1 + tanx 2 


Giái 


ítanx^-1 

Biéu kién < <=> { 

sinx,cosx + 0 


x ^ —— + k7t 

<=> x ^ k — (keZ) 

, 7t 2 

x * k — 

2 


Vói diéu kién trén, phiídng trinh da cho tiídng diídng: 

eosx-sinx (eos 2 x - sin 2 x jeosx 
-= --hsin x-cosxsinx 


sinx 


cosx + sin x 
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«■ -: - = 

sinx 


TT Luyen Thi Bai Hoc VINH V1ÉN 
cosx-sinx)cosx + sin x (sin x -cosx) 


<^> cosx-sinx= Ohay 1 = sinxcosx - sin 2 x 


9 9 

<=> tanx = 1 hay 1 + tan' x = tanx - tan'x 
n i 

x = — + kji 

<=> 4 < 

2tan 2 x-tanx+ 1 = 0 (vónghiém) 


<=>x = — + k;r, (keZ) 
4 


Bái 38: 


Giái phrfcfng trinh: cotx - tanx + 4sin2x = 


sin2x 


Diéu kién sin2x ^ 0 

Vói diéu kién tren, ptuíóng trinh da cho tuóng dtfóng: 

2cos2x 2 9 

«■ -+ 4sin2x =-<=> 2 eos 2x + 4 sin 2 2x = 2 

sin2x sin2x 

<=> 2cos 2 2x - cos2x -1 = 0 

cos2x = l (loai) 

''' \ 

<=> ¡ <=> cos2x =— <=> x = + —hkrt (keZ) 

cos2x = — 2 3 

2 


Bái 39: 

9 

Giai phuóng trinh sin" 

^X 71' 

v2 _ 4, 

2 2 x ^ 
tan" x - eos — = 0. 

2 


Diéu kién: x + — + krt, k e Z 
2 

Vói diéu kién trén, ptuíóng trinh da cho tuóng duóng: 

, f ^ 

1 -eos x- 


V 2 2 1 + COSX „ 

---—tan x-= 0 

2 2 

,, . sin 2 x , „ (l + cosx)(l-cosx) , 

<=> (1-sinx)---l-cosx = 0-w--= l + cosx 

eos 2 x 1 + sinx 

1 + cosx = Ohayl —cosx=l + sinx 

x = 7r + k27t (nhán) 

<=> cosx = -1 hay tanx = -1 <=> n (k e Z) 

x =-hkTt (nhan) 
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Bái 40: DÉ DÜ BI 1 


Giái phudng trinh: 3 - tanx (tanx + 2sinx) + 6cosx = 0. 


Giái 

Diéu kién: cosx ^ 0 

Vdi diéu kién tren, phiídng trinh da cho tiídng diídng: 


3- 


sinx 


cosx 


sinx 


y cosx 


+ 2sinx +6cosx = 0 


2 . 3 

<=> 3cos~x - sinx(sinx + 2sinx.cosx) + 6cos x = 0 
<=> 3cos~x(l + 2cosx) - sin”x(l + 2cosx) = 0 
<=> 1 + 2cosx = 0 hay 3cos 2 x - sin 2 x = 0 

<=> cos2x = — ^ hay tan 2 x = 3 <^> x = ±y + kn (k e Z) hay tanx =±^3 


<=>x = +—+ k7i (keZ) 

3 

Bái 41: DÉ DÜ BI 1 

Giái phiídng trinh: 3cos4x - 8cos s x + 2cos 2 x + 3 = 0 

Giái 

Phiídng trinh da cho tiídng diídng vdi: 

3(1 + cos4x) - 2cos 2 x (4cos 4 x - 1) = 0 
<=> 6cos 2 2x - 2cos 2 x(2cos 2 x - l)(2cos 2 x + 1) = 0 
<=> 6cos 2 2x - 2cos 2 x(cos2x)(2cos 2 x + 1) = 0 
<=> 2cos2x = 0 hay 3cos2x - cos 2 x(2cos 2 x + 1) = 0 
cos2x = 0 

<=> 

2 eos 4 x - 5 eos" x + 3 = 0 


cos2x = 0 

O 

eos" x = 1 
eos 2 x = ~ (loai) 


<=> 


2x = — + kir 
2 «■ 

X = k7T 


ti kn 

X = — H- 

4 2 , k e Z 

x = krc 


Bái 42: DÉ DÜ BI 2 


Giái phiídng trinh: 


(2-%/3) 


cosx -2sin' 


2[ X _ 7t 

2 4 


2 cosx -1 


= 1. 


Giái 


Diéu kién: cosx^ — 

2 

Vdi diéu kién trén, phiídng trinh da cho tiídng diídng: 
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(2 \3)eosx 


1 - eos 


n 

x- 

2 


= 2cosx-l -%/3 cosx+ sinx =0 


<=> tanx = <=> x = ^ + krc; (k e Z) 

✓ v 1 4 TI 

Két hóp lai diéu kién cosx ^ —. Ta chon x =-b m2n , m e Z 

' 2 '3 

Bái 43: BE DÜ BI 1 


Giái phuóng trinh: cotx = tanx + 


2cos4x 

sin2x 


Giái 

Biéu kién sin2x ^ 0 <=> cos2x ^ +1 

Vói diéu kién trén, phuóng trinh da cho tuóng duóng: 

cosx sinx 2cos4x i ■ i 

-=-1-<=> eos x = sin x + cos4x. 

sinx cosx 2 sinx. cosx 

<=> cos 2 x - sin 2 x - (2cos 2 2x - 1) = 0 <=> 2cos 2 2x - cos2x -1=0 

. i 1 * 2 . TC Tt / \ 

<=> cos2x = l(loai) haycos2x =-—= eos— <=> x = ± —+ k7t (keZ) 


Bái 44: 


• ? • 2 2 *2 2 

Giai phuóng trinh sin~3x - eos 4x = sin“5x - eos 6x. 


Giái 

Phuóng trinh da cho tuóng duóng vói: 

l-cosóx l + cos8x 1-coslOx l + cosl2x 
2 2 ~~ 2 2 
<=> cos8x + cosóx = cosl2x + coslOx 

<=> cos7xcosx = cosí lxcosx <=> cosx = 0 hay cosí lx= cos7x 


<=> 


X = — + krc 
2 

x = k- 


x = k- 


<=> 


x = k- 


x = k- 


(k e Z) 


Bái 45: DÉ DÜ BI 2 


Giái phuóng trinh: 


• 4 4 , 

sin x + eos x 1 


5 sin 2x 


= —cot2x- 

2 8sin2x 


Giái 

Biéu kién sin2x ^ 0 

Vói diéu kién trén, phuóng trinh da cho tuóng duóng: 
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1-2sin 2 x.cos 2 x 1 cos2x 


1 


5 sin 2x 


2 sin2x 8sin2x 


o 9 

<=> eos" 2x -5cos2x + — = 0 <=> 


cos2x = — (loai) 
cos2x = ^(nhan) 


_ 1 Tí Tí . t-j] . 

cos2x = — = eos — <=>x = + — + krt (ke Z) 
2 3 6 

Bái 46: DE DÜ BI 1 


Giái phiídng trinh tan 4 x +1 = 


2-sin 2 2x)sin3x 
I - -1 -. 


4 

eos X 


Giái 

Diéu kién cosx ^ 0 

Vdi diéu kién tren, phiídng trinh da cho tiídng dudng: 
sin 4 x + cos 4 x = (2 - sin 2 2x).sin3x 
<=> 1 - 2sin 2 x.cos 2 x = (2 - sin 2 2x).sin3x 
<=> (2 - sin 2 2x) = 2(2 - sin 2 2x).sin3x 
<=> 2 - sin 2 2x =0( loai) hay 1 = 2sin3x 


<=> sin3x = — <=> < 

2 


n , 2tt 
x = — + k — 
18 3 

5tt , 2n 
x = — + k — 
18 3 


(k e Z) 


Bái 47: CAO DÁNG KINH TE - KY THUAT CONG NGHIEPI 


\ 

Giái phiídng trinh: sin 2 | x + — + sin" 


f 2tc n 1 3-sinx 
x + - 


Giái 


Phiídng trinh da cho tiídng diídng vdi: 


• 2 -2 
sin" x H— + sin 

3 J 


rt i 3-sinx 
-x =- 

3 J 2 


1 — eos 2x + 


2ti 


i i 2n 

1-cos-2x , „ 

3 J { 3 J 3 - sin x 


r 


271 ^ 


2x4-+ eos 

v 3 J 


<=> 1-sinx + cos 
<=> l-sinx + 2Í-— |cos2x = 0 


2 2 

—-2x | = 0 
V 3 


< 4 > 


<=> I - cos2x - sinx = 0 <=> 2sin"x - sinx = 0 
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sinx = 0 

1 «■ 
sinx = — 

2 


x = kit 


x = — + k2 n 

6 

5n , ~ 

x =-b k2 n 

6 


(k e Z) 


Bái 48: CAO DÁNG KINH TE - KY THUAT CONG NGHIEP TP. HCM 


Giái phiídng trinh: cos3x.tan5x = sin7x 


Giái 

Diéu kién: cos5x ^ 0 

Vdi diéu kién tren, phiídng trinh da cho tiídng difdng: 
sin5x. cos3x = sin7x. cos5x 

^-(sin2x + sin8x) = ^-(sin2x + sinl2x) 


sin!2x = sin8x <=> 


krt 


x = - 


7t k;r 

x =-1- 

20 10 


(k e Z) 


Bái 49: CAO DÁNG CÓNG NGHIEP THÜC PHÁM 


Giái phiídng trinh: 


1 


—— = \¡2 sin 


cosx sinx 


71 

X + — 

4 


Giái 

Diéu kién: cosx ^ 0; sinx ^ 0 

Vdi diéu kién trén, phiídng trinh da cho tiídng diídng: 
2(sinx + cosx) = sin2x(cosx + sinx) 

<=> sinx + cosx = 0 hay 2 = sin2x ( vó nghiém) 

TU 

<=> tanx = -1 <=> x =- hknlke Z) 

4 


Bái 50: CDSP TW TP. HCM _ 

Giái phiídng trinh: sin2x + cos2x + 3sinx - cosx -2 = 0 

Giái 

Phiídng trinh da cho tiídng diídng vdi: 

2sinxcosx + 1 - 2sin 2 x + 3sinx - cosx -2 = 0 
<=> cosx(2sinx - 1) - (2sin"x - 3sinx + 1) = 0 
<=> cosx(2sinx - 1) - (sinx -l)(2sinx - 1) = 0 
2sinx -1=0 hay cosx - sinx +1=0 
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1 , . ( • * 
<=>sinx = — hay sin x-= sin — <=> 

2 l 4j 4 


x = — + k2ir 

6 

5n , „ 

x =-h k2 re 

6 


hay 


x = —+ k2rt „ 

2 (keZ) 

x = n + k2n 


Bái 51: CAO DÁNG KINH TE DOI NGOAI 


Giái phiídng trinh: sin 6 x + cos 6 x = 2sin 2 [ x + ^ 


Giái 

Phiícing trinh da cho tiícfng diídng vcfi: 

1 — — sin 2 2x = (sinx + cosx) 2 <=> 3sin 2 2x + 4sin2x = 0 
4 

4 . 71 

<=> sin2x = 0 hay sin2x = - — (loai) <=>x = ky (ke Z) 

Bái 52: CAO DANG KINH TE TP. HCM 


Giái phiídng trinh: sin2xsinx + cos5xcos2x = 


1 + cos8x 


Giái 

Phiídng trinh da cho tiídng diídng vói: 

1 1 1 + eos 8x 

— Lcosx-cos3xJ + —Lcos7x + cos3xj =--- 

2 

cosx + cos7x = 1 + cos8x 2cos4xcos3x = 2cos"4x 


cos4x = 0 
cos4x = cos3x 


<=> 


n kn 

x = —i- 

8 4 


k2ií 


(k e Z) 


x = - 


7 


Bái 53: CAO DÁNG TAI CHINH - HAI QUAN 


Giái phiídng trinh: cosx.cos2x.sin3x = -^-sin2x 


Giái 

Phiídng trinh da cho tiídng diídng vói: 2cosxcos2xsin3x = sinxcosx 
<=> cosx = 0 hay2cos2xsin3x = sinx 

71 

x = — + krt (ke Z) hay sin5x + sinx = sinx 

<=> x = — + kn hay x = — (k e Z) 

2 5 

Van de 2: 

GIÁI PHL/dNG TRÍNH LUCÍNG GIÁC TREN MÓT MlÉN 

DÉ THI 
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Bái 1: 

Tim nghiém thuoc khoáng (0; 2n) cüa phiídi 
,( . cos3x + sin3x^ 

S cin v 4 - 

íg trinh: 

= cos2x + 3 . 

J Mil A 1 

V l + 2sin2x y 


Giái 


Diéu kién 1 + 2sin2x ^0 (1) 

Vdi diéu kién tren, phiídng trinh da cho tiídng dudng vói: 

5(sinx + 2sin2xsinx + cos3x + sin3x) = (cos2x + 3)(1 + 2sin2x) 
<=> 5(sinx + cosx - cos3x + cos3x + sin3x) = (cos2x + 3)(1 + 2sin2x) 
<=> 5(2sin2xcosx + cosx) = (cos2x + 3)(1 + 2sin2x) 

<=> 5cosx(l + 2sin2x) = (cos2x + 3)(1 + 2sin2x) 

<=> 5cosx = cos2x + 3 (Vi 1 + 2sin2x ^ 0) 

2 I 

<=> 5cosx = 2cos x + 2 cosx = — (thoa diéu kién (1)) 

<=> x = ±—+ k27i(k e Z) 

3 

71 5k 

Vi nghiém x thuoc khoáng (0; 2 ti) nén x = — v x = — 

Bái 2: 

Tim x thuoc doan [0; 14] nghiém dúng phiídng trinh: 

cos3x - 4cos2x + 3cosx -4 = 0. 

Giái 

Phiídng trinh da cho tiídng diídng vdi: 

4cos^x - 3cosx -4 (2cos"x -1) + 3cosx- 4 = 0 
<=> 4(cos 3 x - 2cos 2 x) = 0 

71 

<^> cosx = 0 v cosx = 2 (loai) <^> x = — + kTi (keZ) 

7v r f\ i n a 71 371 571 7 71 

Vi x e 0; 14 nen x = —, x = —, x = —, x = — . 

2 2 2 2 


y Van de 3: 

DIÉU KIÉN CÓ NGHIÉM CÜA PHl/dNG TRÍNH LLÍdNG GIÁC 

A. Pm/CiNG PHÁP GIÁI 

• Phiídng trinh Asinx + Bcosx = C cd nghiém <=> A 2 + B 2 > C 2 . 

• Su’ dung các phiídng pháp thiídng gap nhií trong dai so". 
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B. DE THI 


Bái 1: DÉ DÜBI 1 


Xác dinh m dé phifóng tñnh 2(sin 4 x + cos 4 x) + cos4x + 2sin2x - m = 0 có ít nhát 


mót nghiém thuóc doan 


0 ;- 

2 


Giái 

Phifóng trinh da cho tifón g duóng vói: 

2(1 - 2sin 2 x.cos 2 x) + 1 - 2sin 2 2x + 2sin2x - m = 0 

<=> 2| 1 —— sin 2 2xl + l-2sin 2 2x + 2sin2x = m 
2 


<=> -3sin 2 2x + 2sin2x + 3 = m 


( 1 ) 


Dát t = sin2x. Vi x e 


0 ; - 
2 


0<2x<ti=> 0< sin2x < 1 => 0 < t < 1 


(1) thánh <=> -3t + 2t + 3 = m (2); 0 < t < 1 
.2 


Dát f(t) = -3t + 2t + 3 

• f (t) = -6t + 2 

• Báng bien thién 


• f (t) = 0 o t = - 
3 


t 

—CO 0 

I 1 

3 

+00 

f(t) 

+ 

0 - 


f(t) 


10 



y 

04 | 

/ 



3 

2 



• Nhán xét: (2) la phifctag tñnh hoánh dó giao diém cüa diídng thang A: y = m 
va difdng cong (C). Tíf dó (1) có nghiém x e 


0 ; — 
2 


<=> A va (C) có diém chung tren [0; 1 ] <=> 2 < m < ^. 


Bái 2: DÉ DÜ BI 1 


v , 2sinx + cosx + l 

Cho phifóng trinh -= a 

sinx-2cosx + 3 

a/ Giái phifóng trinh (1) khi a = i . 


(1) (aláthamso) 


b/ Tim a dé phiíóng trinh (1) có nghiém. 
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Táp xác dinh cüa phiícíng trinh (1): D = R. Do dó: 

(1) <=> 2sinx + cosx + 1 = a(sinx - 2cosx + 3) 

<=> (2 - a)sinx + (2a + l).cosx = 3a - 1 

a/ Khi a = — : (1) —sinx + —cosx = 0 sinx + cosx = 0 

3 3 3 


sinx =-cosx tanx =-1 x =-hkji (kel) 

4 

b/ Do (2 - a)~ + (2a +1)^0 nén diéu kién can va du dé (1) có nghiém la 
(2 - a) 2 + (2a + l) 2 > (3a - l) 2 «■ 2a 2 - 3a - 2 < 0 <=> ~ < a < 2 


✓ Van de 4: BÁI TOÁN VE TAM GIÁC 

A. PHirtíNG PHÁP GIÁI 



B.DÉ THI 
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Bái 1: DÉ DÜBI 1 


Tim các góc A, B, C cüa tam giác ABC dé biéu thiíc: 

2 ‘2 2 9 ' 

Q = sirrA + sin"B - sin C dat giá tri nho nhát. 


Giái 

1 1 9 

Ta có: Q = — (l-cos2A) + — (1-cos2B)-sin'C 

= 1 - cos(A + B).cos(A-B) — sin 2 C = 1 + cosC cos(A - B) - 1 + cos 2 C 


= eos C + cosC. cos(A - B) 
-|2 


cosC + ^-cos(A -B) 


1 7 1 

—cos 2 (A -B) > — 

4 4 


Váy Q min =--<=> 


Bái 2: DÉ DÜ BI 2 


A = B 


C = 120 


o 


cosC = — 
2 


1 


A = B = 30 


0 


Xác dinh hinh dang cüa tam giác ABC, biét rang: 

(p-a)sin 2 A + (p-b)sin 2 B = c.sinA.sinB 
a + b + c 


Trong dó BC = a, CA = b, AB = c, p = 


Giái 

2 ‘2 

(p - a)skrA + (p - b)sin"B = c.sinA. sinB 
<=> (p - a)a + (p - b)b" = abe (dinh ly hám sin) 

0 (p-a)a | (p-b)b _ p(p-a)a | p(p-b)b _ 
be ac be ac 

a(l + cosA) + b( 1 + cosB) = a + b + c 
p.(p-a) p.r abe 1 a 


( 


sin A 1+cosA 


be 


. A 4R , A A „ A 

b.c.tan— b.c.tan— 4.R.tan— 2. tan — 


<=> acosA + bcosB = c 

<=> sin2A + sin2B = 2sinC 

<=> 2sin(A + B).cos(A - B) = 2sinC 

<=> eos (A-B)=1<=>A = B<=>A ABC can tai C. 

Bái 3: DÉ DÜ BI 2 

Xét tam giác ABC có do dái canh AB = c, BC = a, CA = b. 

Tính dién tích tam giác ABC biét rang: bsinC (bcosC + c.cosB) = 20. 
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Tính dién tích tam giác 

Tíf b.sinC(b.cosC + c.cosB) = 20 

<=> 4R 2 sinB.sinC(sinBcosC + sinC.cosB) = 20 
<=> 4R 2 .sinB.sinC.sinA = 20 


abe 8R .sinA.sinB.sinC 2 ■ A . D ^ 

Taco: S =-=-= 2R . sin A. sin B. sin C (2) 

4R 4R 

The (1) váo (2) => S = 10 (dvdt) 

Bái 4: 

Goi x, y, z la khoáng cách tu’ các diem M thuoc mién trong cüa AABC có 3 góc 
nhon den các canh BC, CA, AB. Chtíng minh ráng: 


%/x +sjy +jz < 


fa 2 +b 2 +c 2 


. Dá"u “=” xáy ra khi nao? 


(a, b, c la các canh cüa AABC, R la bán kính diícfng trón ngoai tiep). 


, a 2 + b 2 + c 2 a b c 

laco: -= a-hb. -he.— 

2R 2R 2R 2R 


2S , 2S 2S 


>VP = asinA + bsinB + csinC =a-t-b-i-c — = 2S- 1 - i - 


be ac ab 


abe 


be ac ab 


Mát khác ta có: 2S = ax + by + cz, do dó: 


a 2 + b 2 + c 2 


/ , \( a b c 

= ax + by + cz)- 1 - 1 - 

l be c ab 


„ ,a b c 1 (b c | 1 fe a] 1 fa b 

Taco: —H-+ — = — —+ — +— - + - +— —+ — 

be ac ab 2a l c b ) 2b l a c ) 2c l b a 


a b c 1 1 1 f b c 

Vay-1-1-> —i-\— Vi— + — >2 

be ac ab a b c v a b 


Tif (1) va (2) ta có: 


a 2 + b 2 + c 2 


, , J\ 1 1 

> (ax + by + cz) —i-t- — 

V 'la b c 


^ j | j _ 

> —=^/ax + —¡=^Jby + —=^/cz =(^fx+^fy 

Wa vb ye y v 


+ S\ 


Suyra: yfx + jy + sfz <. 


la 2 + b 2 + c 2 
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Dáu 


xay ra <=> i 


b c a c a b 

-+-=-+-=-+-=2 
c b c a b a 


a^¡x = b^fy = c\¡z 


a = b = c 
tt <; <=> 

x = y = z 


JáABC déu 
[M: trong tám 


Bái 5: 



^ _ 2 A oB 2 C , 1 A-B B-C C-A 

Taco: eos —heos'—i-eos-2 = —eos-eos-eos- 

2 2 2 4 2 2 2 

. 2 A 2 B , 2 C „ A-B B-C C-A 

tí4cos —b4cos —h4cos-8 = eos-eos-eos- 

2 2 2 2 2 2 

„ „ * „ „ „ „ „ A-B B-C C-A 

tí 2 + 2 eos A + 2 + 2cosB + 2 + 2cosC -8 = eos-eos-eos- 

2 2 2 

n ,v A-B B-C C-A 

•tí- 2 eos A + eos B + cosC -1) = eos-eos-eos- 

2 2 2 

ABC 

Ta biet eos A + cosB + cosC - 1 = 4sin — sin —sin — 

2 2 2 

A . B . C A-B B-C C-A 

<=> 8sin — sin —sin— = eos-eos-eos- 

2 2 2 2 2 2 


xtu- , • , o A B C 

Nhan hai ve cho 8cos — eos —eos — 

2 2 2 


tt 8sinAsinBsinC = (sinA + sinB)(sinB + sinC)(sinC + sinA) 
tí sinA = sinB = sinC (Cauchy có VP > VT) 
tí A = B = C <=> A ABC déu. 
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